The Western Kunlun Range in northwestern Tibet records a history of enlargement of the Central Asian crust. In the Early Ordovician a south-dipping intra-oceanic subduction-accretion complex was accreted to the Tarim block, forming an Andean-type margin in the Late Ordovician. This margin grew southward (present-day coordinates) in the Early Silurian, with an accretionary complex on its southern side against which the Kudi gneiss-schist complex was attached. Clastic sediments continued to infill forearc/intra-arc basins on the top of the arc-accretionary complexes during Devonian-Carboniferous time. In the Early to Mid-Carboniferous, tectonic and magmatic quiescence is indicated by an absence of volcanic and plutonic rocks in the Kudi area, whereas subduction was still active in the western part of the range in the Gaz area near the present-day Pamir syntaxis. A Late Carboniferous-Permian to Early Mesozoic accretionary arc and forearc developed in front of the Andean-type margin, indicating that north-dipping subduction was renewed in the Late Carboniferous. Final collision of the Karakoram-North Qiangtang block to the western Kunlun orogenic collage by the Mid-Jurassic resulted in closure of Paleo-Tethys. The accretion and development of the Western Kunlun orogen contributed huge quantities of material for the crustal growth of Asia.
Introduction
STRADDLING THE BORDER between the Gondwanan Karakoram-North Qiangtang Block to the south and the Cathaysian Eurasian continent to the north, the Western Kunlun Range is part of a Paleozoic-Early Mesozoic orogenic system that extends some 10,000 km along the southern margin of Laurasia. Consti-tuting the northwestern margin of the Tibetan Plateau, the present-day Western Kunlun is a spectacular mountain range, extending from the Pamir syntaxis in the west to the Altyn Tagh fault and the Eastern Kunlun Range in the east (Fig. 1) . The Western Kunlun Range is characterized by high elevations (mostly more than 5,000 m) and local relief.
Western Kunlun geology deserves the attention of the international earth science community, inasmuch as within its territory is exposed the most intact examples of Paleozoic ophiolites (i.e., emplaced oceanic lithosphere) within the Tibetan Tethyan region, making this an ideal natural laboratory for the study of sea-floor spreading, and arguably, for the initiation of oceanic obduction processes. Also, it provides important information to help resolve long-standing regional controversiese.g., concerning forearc accretion (Şengör et al., 1993; Şengör and Natal'in, 1996) vs. backarc collapse tectonics (Yao and Hsü, 1994; Hsü et al., 1995) . The Western Kunlun is an accretionary orogen that developed into a collisional orogen. Accretionary orogenesis has been recognized by the international community for over a decade (Wakita, 1988; Şengör and Okurogullari, 1991; Şengör et al., 1993; Robertson, 1994; Windley, 1995; Mascle et al., 1996) . Şengör (1992) defined the southern boundary of the Western Kunlun as the southernmost limit of accretionary orogenesis of Central Asia. Thus, tectonic investigations of the Western Kunlun Range will shed light on some of the basic problems of mountain belts.
Western Kunlun geology has commonly been considered just in a wider regional context (Chang et al., 1986; Searle, 1991; Yin and Harrison, 2000) . At the end of the last century, joint expeditions to investigate the tectonics of the Western Kunlun were undertaken and many results have appeared (Matte et al., 1996; Mattern et al., 1996; Yang et al., 1996; Yuan, 1999; Mattern and Schneider, 2000) . However, reflecting their different data and syntheses, many studies of the tectonic setting and evolution of the Western Kunlun orogen have been contentious (see Pan, 1996; Xiao et al., 1998 Xiao et al., , 2002a Xiao et al., , 2002b Yuan, 1999; Zhou et al., 1999) . Significant advances in understanding the Western Kunlun orogen include: time and patterns of deformation (Xiao et al., 1998; Zhou et al., 1999) ; origin of granitic plutons (Yuan, 1999; Jiang et al., 2002) ; nature of the Paleozoic arcs in the Yixieke Valley and at Oytag (Fang 1998; Yuan, 1999; Xiao et al., 2002b) ; ophiolites (Wang et al., 2001 (Wang et al., , 2002 Xiao et al., 2002b) ; and forearc and associated foldthrust belts (Pan, 1996; Xiao et al., 1998 Xiao et al., , 2002b . Therefore, it is timely to review these data in an upto-date synthesis, and in so doing create a new framework for the mountain belt. This paper summarizes the broad structures and nature of the Western Kunlun orogen and presents an interpretation of the major tectonic events and settings. We emphasize two important accretionary complexes of the Western Kunlun, with regional comparisons and interpretations. In order to achieve that goal, we also document thrust structures concerned with regional deformation in the Paleozoic and Early Mesozoic. In the final section, we discuss alternative paleoenvironmental and tectonic interpretations of the Western Kunlun in its regional context, and conclude with our preferred solution.
Regional Geology and Main Tectonic Units
The Tibetan Plateau is composed of several continental and arc terranes, successively accreted from Gondwana to Laurasia (Chang et al., 1986; Dewey et al., 1988) . The tectonic evolution of the Western Kunlun records the earliest history of the Tibetan Plateau (Chang et al., 1986; Dewey et al., 1988; Şengör and Okurogullari, 1991; Matte et al., 1996; Pan, 1996; Yang et al., 1996; Mattern and Schneider, 2000) , as well as more recent exhumation and related structures (Arnaud et al., 1993;  FIG. 1. A. Schematic tectonic map of Central Asia showing the tectonic setting of the Western Kunlun Range. B. The tectonic divisions of the West Kunlun orogen and adjacent areas (modified after Şengör and Okurogullari, 1991; Pan, 1996; Xiao et al., 2002b) . Abbreviations: EK-Q = Eastern Kunlun-Qaidam. Brunel et al., 1994; Kao et al., 2001; Rolland and Pêcher, 2001; Tapponnier et al., 2001; Li et al., 2002) . Pan (1990 Pan ( , 1996 subdivided the geology of the Kunlun Range into the North Kunlun, South Kunlun, and Tianshuihai terranes separated by the Kudi and Mazar-Kangxiwar sutures, respectively (Fig. 2) . Collision of these three blocks resulted in the closure of intervening oceans and consequently significant orogenesis in the early Paleozoic and Early Mesozoic, respectively (Pan, 1996; Matte et al., 1996; Mattern et al., 1996) . However, this division was recently revised (Zhou et al., 1999; Xiao et al., , 2000b Yuan et al., 2002a) . We describe below the main tectonic units from north to south.
Tarim marginal sequences
The northernmost belt near Akaz Daban (or Akaz Pass, Fig. 3 ) mainly comprises the basement of the Tarim block ( Fig. 3) , which is composed of Proterozoic gneiss, schist, migmatite, stromatolite-bearing limestone, clastics, and chert, overlain by Sinian conglomerates, tillites, clastics, and carbonates (Fig. 4 ). The Halasitan Group (the Bashikagong Group of Li et al., 1995) is representative of the basement rocks and consists of schist, augen gneiss ( Fig. 4A ), amphibolitic gneiss, and migmatite intercalated with quartzite and marble. These rocks were intruded by a 2.2 Ga granite (Xu et al., 1994; Pan, 1996) . The amphibolitic gneisses show complicated fold styles (Figs. 4B and 4C) . There are two groups of marbles: the first is a thin-bedded, ca. 600 m thick marble with a very steep dip, but no complicated folds (Fig. 4D) ; the second is a strongly folded marble intercalated with quartzite. Yuan et al (2002b) regarded the former as a probable Precambrian rift sediment that rests unconformably on gneisses of the Tarim block (Fig. 5) . A basic dike that intrudes the gneisses yields an 40 Ar-39 Ar age of 1800 Ma (Zhou, in prep.) . The second marble, which is in thrust contact with the former marble, contains Cambrian-Ordovician crinoids (Zhang et al., 1997; Xiao et al., 2002b) . On the southern slope of Akaz Daban, Late Ordovician-Silurian radiolaria occur in chert in complexly imbricated basaltic greenschists (Zhou, 1998) (Fig. 3) . The basaltic protolith of the greenschist (Pan, 1996) has a within-plate trace-element signature (Yuan, 1999) , and intercalated marbles suggest a shallow-water passive/continental margin environment (Pan, 1996) . These rocks are overlain unconformably by Devonian and Permo-Carboniferous marine clastics and carbonates and Permo-Triassic terrestrial clastics, carbonates, and minor volcanics. This relationship led Xiao et al. (2002b) to suggest that the basalt-marble slices are fragments of a volcanic seamount incorporated into an early Paleozoic accretionary prism. Therefore, we distinguish a Tarim rift-passive margin sequence of mainly Precambrian age (Pan, 1996) in the north, and an accretionary complex of mainly early Paleozoic age farther south.
Akaz suture
The Akaz fault ( Fig. 3) is an important tectonic boundary against which the Tarim passive margin (North Kunlun terrane) in the north was juxtaposed against the Kunlun active arc in the south during late Proterozoic to early Paleozoic time. Although no ophiolite has been found along this fault, we term it the Akaz suture (Xiao et al., 2002b) .
The Akaz suture is not the "Kudi suture" of Matte et al. (1996) . In their geological map of the Western Kunlun, Matte et al. (1996) marked the Kudi ophiolite on the Akaz fault, mainly in the Buziwan Valley, which is more than 30 km south of the Akaz fault. Also, there could not have been northward subduction under the Tarim block in the early Paleozoic, because there is no Andean arc to indicate it. Accordingly, south-dipping subduction and subsequent collision along the Akaz suture took place before emplacement of the 128 km arc granitic complex in the Early Ordovician (Xiao et al., 2002b) . Tectono-stratigraphic analysis suggests northward thrusting during the Silurian (e.g. Matte et al., 1996; Xiao et al., 2002b) .
"128 km" arc granitic pluton
The "128 km pluton" (named after a signpost on the Xinjiang-Tibet road) is located about 20 km north of Kudi ( Fig. 3 ). It is in fault contact with volcanic rocks of the Yishake Group on its southern margin (Mattern and Schneider, 2000; Xiao et al., 2002b) , is crosscut by a younger biotite monzogranite on its western side, and to the east it is truncated by the Halastan fault. The pluton has a granodioritic composition (Yuan, 1999) , is deformed, has a hornblende-biotite lineation, and its foliation direction is parallel with NW/SE-trending shears in the wall rocks (Mattern et al., 1996; Yuan, 1999) .
The pluton is enriched in Al 2 O 3 (15.7-18.4 wt%), Sr (470-864 ppm), and other large-ion lithophile elements (LILE), but relatively depleted in high-field-strength elements (HFSE), with LREE-enriched patterns and low to medium europium anomalies (σEu = ~0.7), showing typical (Yuan et al., 2002b ), suggesting that it was not generated in an oceanic arc far from a continental margin. Rather, major-element compositions have a calc-alkaline signature; thus Li et al. (1995) and Zhang et al. (1996) concluded that this is a subduction-related granite. However, it has a syn-tectonic fabric Mattern and Schneider, 2000) . We consider it was most likely generated in a southward-accreting, active continental margin. The granite has a U/Pb age of 460 ± 2.4-2.5 Ma Sobel and Arnaud, 1999) , a 471± 5 Ma concordant U-Pb zircon age (Yuan, 1999) , and a U/Pb age of 490.9± 2.8 Ma (Yuan, 1999) . It is not clear why the U-Pb zircon ages are so different; we tentatively suggest that the granite was emplaced at ca. 471 ± 5 Ma and contains inherited zircon grains of 491 ± 3 Ma, because the 471 ± 5 Ma zircon age is close to the 40 Ar/ 39 Ar age of amphibole from the same pluton: 475.5± 8.8 Ma (plateau) and 471 ± 43 Ma (concordia). The "128 km" granitic pluton represents the main component of an early Paleozoic magmatic arc (Pan, 1996; Matte et al., 1996; Sobel and Arnaud, 1999; Yuan, 1999) .
Yixieke arc
The previously termed "Kudi Ophiolite Suite" (Matte et al., 1996; Pan, 1996; Mattern and Schneider, 2000) mainly consists of the Yishak Group in the Yixieke Valley and of ultrabasic rocks in the Buziwan and unnamed valleys south of Kudi (Figs. 3, 6, and 7) . Our fieldwork and geochemical investigations indicate that this "Kudi ophiolite" is actually an arc-ophiolite (Xiao et al., 2002b; Yuan et al., 2002b) composed of Yixieke arc volcanics, Yixshak intra-arc/forearc sediments, and Buziwan ophiolitic ultrabasic rocks.
Yixieke arc volcanics. As shown in Fig. 7A , the Yixieke arc consists of basaltic and andesitic lavas. The lithology includes fine-and coarsegrained basaltic pillow lava (Figs. 8 and 9A) interbedded with red chert, amygdaloidal andesite, andesitic basalt and tuff, and welded andesitic breccia and agglomerate in the Yixieke Valley and along the Xinjiang-Tibet Highway road section (Wang, 1995; Pan, 1996) . The andesites mostly overlie basalts (see Fig. 7A ), which are characterized by imbricated pillowed and massive lavas, intercalated with cherts and turbidites. north of the village of Kudi on the Xinjiang-Tibet Highway. The steeply dipping pillow lavas are in thrust contact with massive basalts to the south and north.
The tholeiitic basalts have initial 143 Nd/ 144 Nd and 87 Sr/ 86 Sr isotopic ratios ranging from 0.5122 to 0.5123 (ε Nd = +5.8 -+8.0) and from 0.7037 to 0.7050, respectively. In a diagram of Sr-Nd isotopic variations, data points fall in the overlapping backarc basin, arc, and OIB fields (Yuan, 1999) . This distribution, based on major-and trace-element data, supports the idea that these lavas show a strong arc signature due to possible mixing of the different proportions of three components: fertile OIB, depleted sub-arc mantle, and fluids from a subducting slab that resulted in formation of the volcanic rocks in an incipient oceanic-arc setting (Yuan, 1999) .
Recently discovered boninitic rocks (Yuan, 1999; Xiao et al., 2002b) are characterized by high Al 2 O 3 /TiO 2 values >20, low TiO 2 and Al 2 O 3 values, and high SiO 2 and Na 2 O values (Yuan, 1999) . The samples show LREE-enriched patterns [(La/Yb)N = 1.5-2.0], but do not exhibit the U-shaped REE patterns common in boninites (Yuan, 1999) . The ε Nd values are lower than +3.0. Although not typical of boninites, these rocks are akin to evolved boninites of the Mariana forearc (Yuan, 1999; Xiao et al., 2002b) . This idea needs to be confirmed by future investigations, but the preliminarily data are consis-tent with an arc geochemical signature (Fang, 1998; Wang, 1998) .
Evidence for the age of the Yixieke arc is provided by the following. A maximum age is indicated by the Cambrian Akaz seamount, the presence of which implies the existence of a trench adjacent to the arc. The 470-460 Ma Andean-type, "128 km" granodiorite ( Fig. 3 ) provides a maximum, Early Ordovician age for the island arc, and a precise age of the formation of the active continental margin arc. Late Ordovician (ca. 450 Ma) radiolaria in forearc turbidites Xiao et al., 2002b) immediately overlying the arc lavas indicate that volcanism had ceased by this time.
In the section north of the Yishak turbidites (see Fig. 3 ), Figure 6 shows that the rocks dip shallowly to the south, and that basalts in the north are overlain southward by andesites and turbidites. In contrast, in the section south of the turbidites, the lavas dip steeply northward, and basalts are overlain by andesites. From these relations, Li et al. (1995) envisaged the limbs of a major syncline. However, the contacts between many volcanic and turbidite units are commonly thrusts (Fig. 7) ; thus we conclude that thrusting has tectonically imbricated the lava-turbidite stratigraphy.
Yishak intra-arc/forearc basin. Ophiolite-derived debris flows form a 1500 m thick turbidite succession, the majority of which lies tectonically above the arc volcanic rocks (Figs. 3, 6A, and 7). The succession includes tuffaceous sandstone, andesitic sandstone, and radiolarian chert (Wang, 1983; Pan, 1996) . Fang (1998) described sandy contourites and well-preserved radiolaria in siltstone and mudstone. Late Ordovician-Silurian radiolaria occur in lowermost beds of the turbidite immediately above the volcanic rocks (Fang, 1998; Zhou, 1998) ; these provide a minimum age for the arc volcanism.
Petrochemical data of the turbidites suggest that they are an arc-related basin-fill (Fang, 1998; Wang, 1998; Yuan, 1999; Xiao et al., 2002b) . In the Yixieke Valley, the volcanic and sedimentary rocks mostly dip to the south and have been thrust northward toward the Akaz accretionary prism; in the absence of any evidence of subsequent overturning, we infer that the subduction polarity was to the south. The fact that the basalts are mostly in the north, andesites farther south, and felsic lavas in the far south confirms this polarity. Therefore, we conclude that they were intra-arc/forearc basins (Fang, 1998; Xiao et al., 2002b) .
The youngest turbidites, which lie on a thrust above the Late Ordovician-Silurian turbidites (Figs. 6 and 7A), contain radiolaria of Late Devonian-Early Carboniferous age (Fang, 1998; Zhou, 1998) . Accordingly, we place them in a D 3 -C 1 forearc basin (Figs. 3 and 7) whose tectonic setting is very similar to the present-day Great Valley of western North America (Dickinson, 1995) . Mattern and Schneider (2000) reported Carboniferous-Permian radiolarian cherts in the turbidites; this implies that forearc deposition may have continued to the Permian. Considering the age range of the turbidites, the arc was covered not only by intra-arc/forearc basins, but also very likely by post-collisional clastic debris.
Buziwan ultrabasic complex
A major ultrabasic slab, about 3 km thick, is located northwest of Kudi, and in the Buziwan Valley and its surrounding area (Deng, 1995; . Stratigraphically from bottom to top it consists of sheared serpentinite on a basal thrust, layered harzburgite-dunite, layered dunite with chromitite, and harzburgite with fine-grained gabbro ( Fig. 7B ). No plagiogranite dikes are known, and no isotopic data are available to date these rocks precisely. Although shown on the geological map as a 15 km long, continuous, SE-trending lens, it has been highly intruded and dismembered by an Early Mesozoic granite that yielded consistent zircon ages of 212 ± 1.9 Ma for granodiorite and 214 ± 1.0 Ma for monzogranite (Yuan, 1999) . Within the granite are two main lenses of fine-grained gabbro 30 m and 100 m across, plus a 100 m wide body of dunite, which contains a 20-30 m wide lens of chromitite. A similar slab of grain size-layered dunite (ca. 1.5 km wide and 3 km long) occurs on the eastern side of the granite. The dunite contains layers of clinopyroxenite, and is traversed by discordant veins of clinopyroxenite, olivine-orthopyroxene (Figs. 9B-9D), and asbestos. On its eastern side, the dunite overlies the gneisses on a thrust that dips moderately to steeply northwest and on which there are 50 meters of mylonite (25 m of sheared serpentinite and 25 m of augen gneiss) (Figs. 6 and 7B); the ultrabasic rocks were clearly thrust southeastward over the Kudi gneiss-schist complex. The Kudi gneisses below the eastern side of the dunite dip consistently to the northwest. Following Matte et al. (1996) , Pan (1996) , Mattern and Schneider (2000) and Wang et al. (2001) , we interpret these ultrabasic rocks as the lowermost unit of the Kudi ophiolite. A strong down-dip lineation (with a plunge of 70° NW) on the foliation of the mylonitic gneiss at the contact suggests that the ophiolite was obducted to the southeast (Fig. 3) .
Minor meta-peridotites and meta-harzburgites, located in unnamed valleys south of Kudi, occur as lenses up to several hundred meters long and 10-20 m wide within the marbles and metasediments of the gneiss-schist complex (Pan, 1996; Shen et al., 1996) . Their southward imbrication within the Kudi gneisses, as well as the similar lithology and close proximity to the Buziwan ultrabasic rocks near the village of Kudi, may indicate that they were part of the Buziwan ophiolite. Therefore their southward imbrication may indicate an early obduction phase, but this notion needs further geochemical and geochronological confirmation.
The Kudi arc-ophiolite is mainly characterized by harzburgite-depleted mantle overlain by IAT-or OIB-type basalts with boninitic and calc-alkaline lavas, which are in turn covered by arc/ophiolitederived debris. This sequence is similar to the suprasubduction zone ophiolite tectonic facies of Robertson (1994) , although no sheeted dikes are present. Recently, Wang et al. (2001 Wang et al. ( , 2002 suggested the whole Kudi ophiolite is a remnant of an arc-related backarc basin. As the 470-460 Ma "128 km" granitic rocks postdate the arc-subduction system, the former are part of a magmatic arc that intruded the arc volcanics. We suggest that the stratigraphy can be best interpreted as a substrate of 
Kudi gneiss-schist complex
The Kudi gneiss-schist complex, or Kudi terrane, extends as the main ridge of the western Kunlun Range. It is composed of biotite/hornblende-bearing gneiss and migmatite that contain minor lenses of schist, marble, phyllite, and quartz- ite. Where hornblende-bearing, the gneiss includes many lenses of amphibolite and several generations of amphibolite (metamorphosed diabase) dikes. The last generation consists of subhorizontal dikes highly discordant to the steep gneisses, this highly angular relationship demonstrating that there has been no shearing after emplacement of the dikes. Some biotite paragneisses contain rare lenses of marble and quartzite (with or without garnet). The rocks are deformed into km-scale monoclinal folds, the axes of which plunge moderately to steeply NNW; they generally strike NE and dip to the NW (Fig. 3 ). This gneiss-schist complex was thought to be Proterozoic in age (Pan, 1990; XBGMR, 1993; Ding et al., 1996; Hu et al., 2001) .
However, a U-Pb zircon age from the Kudi gneiss shows an upper intercept of 1251 ± 231 Ma, and a lower intercept of 533 ± 21 Ma (Zhou, in prep.) . Although Hu et al. (2001) reported a 2045 Ma zircon age from gneisses near the village of Kudi, no detailed data were presented in their paper. There is urgent need for zircon dating of the metamorphic rocks in the Kudi area. Recently, 40 Ar/ 39 Ar dates on lineated hornblende (452 ± 5 Ma) and biotite (428 ± 2 Ma) in the gneiss-schist complex suggest that Late Ordovician-Early Silurian ductile deformation affected the gneisses (Matte et al., 1996; Zhou, 1998) . The North Kudi granite (Matte et al., 1996; Mattern and Schneider, 2000) , which has a U/Pb zircon age of 380.0 ± 1.9-0.7 Ma and a U/Pb zircon age of 404.0 ± 3.1 Ma (Yuan, 1999) intrudes the Kudi gneiss-schist complex (Zhou, 1998) . On their southern side, the gneisses are overlain unconformably by well-bedded metapelites (Xiao et al., 2002b) . Neither ductile deformation nor high-grade metamorphism has been reported in the bedded metasediments; thus we suggest that the unconformity between the bedded metasediments and the gneisses could be Paleozoic. However, the precise age requires further geochronology.
Anorthitic anorthosites are imbricated in the Kudi gneiss-schist complex near the village of Kudi . Similar rocks elsewhere were interpreted as typical products of island arcs or active continental margins rather than oceanic islands and mid-oceanic ridges (Beard, 1986; Beard and Borgia, 1989; Wilson, 1989) . Accordingly, we infer that there was an Andean-type margin in the Western Kunlun Range.
Within the Kudi gneiss-schist complex, a major shear zone at Kudi village is ca. 27 km wide, and strikes roughly E-W. It consists of three belts, each about 7-10 km wide: in the north, mica-quartz schist with amphibolite and marble; in the center, quartz-feldspar gneiss; and in the south, quartzmica schist. Kinematic indicators, such as asymmetric folds, oriented stretching lineations, largescale recumbent folds, and rotational porphyroblasts display a top-to-the-south sense of ductile thrusting (Zhou et al., 1999; Xiao et al., 2002b) . The preferred orientation of the stretching lineation is 340-350° NW (Zhou et al., 1999; Xiao et al., 2002b) , which is parallel to the fold axes (Xiao et al., 2002b) . Dislocation structures of quartz in the gneisses show that ductile deformation of the Kudi megashear zone occurred under a steady-state rheology, and that differential stress took place between 105 and 119 Ma (Zhou et al., 1999) .
The Kudi gneiss-schist complex is an accreted Precambrian continental fragment (Xiao et al., 2002b; Yuan et al., 2002b) . This is in good agreement with the fact that granites that have intruded the gneisses yield Nd model ages of 1.1-1.5 Ga (Yuan, 1999) . The gneisses are imbricated with an ophiolitic slice south of Kudi, and have been overthrust by the Buziwan ultrabasic rocks. These rocks, structural relations, and isotopic ages are not present in the North Kunlun and Akaz units, nor in the Kudi arc-ophiolite. Therefore, the Kudi gneissschist complex can be regarded as a separate terrane tectonically distinct from the geological units to the north.
Qimanyute ophiolite
A Cambrian ophiolitic mélange (Figs. 10 and 11) is present farther east on the Altyn Tagh fault, where the eastern and western Kunlun Ranges join in southern Yutian County of the Xinjiang Uygur Autonomous Region (see Fig. 1B for location). Its main characteristics are the following. The Qimanyute ophiolite (Han et al., 2002) occurs in ca. 2000 m wide, NE-SW-trending thrust slices imbricated with deep-sea sediments, high-grade metamorphic rocks, and metasediments. We describe two sections through this ophiolite ( Figs. 11A and 11B) .
Section A of Figure 11 , located along the Tiekesaiyi River southeast of the village of Qimanyute, is typical of the ophiolite. The south-dipping ophiolitic rocks are structurally imbricated between garnet biotite amphibole plagioclase gneiss and amphibolite of the Milan Group to the north, and biotite plagioclase gneiss and dolomitic marble of the Alamasi Group to the south. From south to north, the section shows diabase, massive basalt, thin-bedded limestone, amygdaloidal basalt, basaltic tuff intercalated with purple and dark grey cherts, strongly foliated granitic rocks, granitic mylonite, pillow basalt, gabbro, and olivine pyroxenite. Section B of Figure 11 , located southeast of the village of Alajiaoyi (Fig. 10) , is characterized by thick basalts imbricated with chert, siliceous limestone, quartz diabase, basaltic tuff, gabbro, and cumulate gabbro. Limestone and siliceous limestone also occur as blocks in basaltic tuffs. The section includes dolomitic marble and felsic gneiss of the Alamasi Group. The southern boundary is a south-dipping ductile thrust along which coarsegrained quartzite of the Alamasi Group overlies the ophiolitic rocks, whereas the northern boundary is marked by a south-dipping ductile thrust along which meta-feldspar/quartz sandstone of the Alajiaoyi Group is structurally overlain by the ophiolitic rocks. A granodiorite of unknown age intrudes the basalts.
South-dipping imbricated thrusts indicate northward vergence in both sections (Han et al., 2002) . Petrochemistry of the Qimanyute ophiolite shows that there are SSZ-type, MORB, and OIB components (Han et al., 2002) . This is reminiscent of the Kudi ophiolite-arc complex, described above. The Archean-Early Proterozoic Milan Group and the Neoproterozoic Alajiaoyi Group (Han et al., 2002) , which are tectonically located north of the Qimanyute ophiolite, are the marginal sequences of the Tarim block (XBGMR, 1993) . The southerly located units, the Jixianian (Late Proterozoic) Alamasi Group, can be correlated well with the Kudi gneiss-schist complex and the Yixieke arc volcanics, which were also previously regarded as Jixianian (XGBMR, 1993; Li et al., 1995; Pan, 1996) . A U-Pb zircon age of 526 ± 1.0 Ma from fine-grained gabbro (Han et al., 2002) of the Qimanyute ophiolite suggests that in the late Middle Cambrian, an ocean (the Qimanyute Ocean) formed part of Proto-Tethys to the south of the southern Tarim margin.
Sailiyak arc
The southern part of the South Kunlun terrane is occupied by the Sailiyak magmatic arc (Fig. 1) , represented by granodiorite, monzogranite, tonalite, quartz monzodiorite, andesite, tuff, agglomerate, and pyroclastic rocks with the trace-element signature of a continental arc (Pan, 1996; Yuan, 1999) . A gneissic granite yields a biotite Ar-Ar age of 211 Ma, indicating that the arc was formed in the Late Triassic (Pan, 1996; Xu et al., 1996) . Pan (1996) reported Upper Carboniferous (Pennsylvanian) to Permian calc-alkaline arc-type volcanic rocks; their presence means that magmatism related to northward subduction could have started as early as Late Carboniferous (Pennsylvanian) (Graham et al., 1993) . Photographs of the arc volcanics are presented in Figure 12 . Magmatic rocks within the Bazar and Qitai accretionary wedges (Fig. 2) mainly consist of granitic rocks, the majority of which yield a Rb/Sr biotite isochron age of 190 Ma (Zhang and Xie, 1989 ), suggesting that by the Late Triassic to Early Jurassic, the locus of magmatism had migrated southward.
Mazar subduction-accretionary complex
Bazar subduction wedge. The Mazar subductionaccretionary complex is situated south of the Sailiyak magmatic arc (Fig. 2) . The northern part of the Mazar complex, which we term the Bazar accretionary wedge , consists of slate, phyllite, greenschist, sandstone, siltstone, limestone, volcanic rocks, and tuff (Gaetani et al., 1990 ). These rocks were described as Ordovician, Silurian, Devonian, Carboniferous, and Permian shallow-water shelf clastic and carbonate rocks and Triassic deep-water clastic turbidites (XBGMR, 1993; Pan, 1996) .
However, the different lithologies are not interbedded, but tectonically intermixed within a mélange (Hsü, 1988; Du et al., 1990; Yao and Hsü, 1994; Hsü et al., 1995; Mattern and Schneider, 2000; Xiao et al., 2002a) . Blocks as long as several hundred meters composed of sandstone, arenite, limestone, and volcanic rocks occur in a matrix of meta-siltstone. Some blocks contain Carboniferous and Permian fossils (Pan, 1996) , and carbonate rocks ranging from Ordovician to Permian in age occur as exotic blocks or olistostromes (Jiang et al., 1992; Pan, 1996; Yin and Bian, 1995) . The metavolcanic rocks include diabase, basalt, spilite, and andesitic porphyry. In some 150 m sized blocks, pillow and amygdaloidal basalts with a trace-element geochemistry indicating an oceanic-island tholeiitic origin (Ding et al., 1996) , are imbricated with pelitic and arenaceous quartz-mica schists interpreted as Triassic deep-sea sediments. Yao and Hsü (1994) and Hsü et al. (1995) reported the occurrence of an ophiolite mélange near Mazar, containing blocks of serpentinite, gabbro, greenstone, radiolarite, metagraywacke, marble, gneiss, and volcanic rocks, embedded in a pervasively sheared, cleaved matrix of sericite-quartz schist, chlorite schist, two-mica schist and phyllite (Mattern and Schneider, 2000) . Mattern and Schneider (2000) also reported an ophiolite east of Dahongliutan. Molnar et al. (1987) reported a Permian-Triassic ophiolite farther east at Ulugh Muztagh that could be the eastern extension of this belt of ophiolites. The matrix is slate, phyllite, and quartz-mica schist, which has a pervasive cleavage (Zhang et al., 1997) , duplexes, and early ductile and late brittle structures Pan, 1996; Xiao et al., 1998) . The matrix has mainly greenschist-facies to low-amphibolite-facies assemblages , but locally it is more highly metamorphosed to amphibolite-facies schist or gneiss Matte et al., 1996; Pan, 1996). Calc-alkaline arc-volcanic rocks near Hez (Fig. 2) , associated with Triassic fossils (Eamonphotis sp., Costinorella sp., and Mudispirifena sp.), occur in the Bazar complex , which also contains fossils as old as Silurian (Yao and Hsü, 1994; Li et al., 1995) . The presence of ophiolitic slices, basalt, siliciclastic turbidite, and granitic rocks is consistent with an arctrench setting (Mattern and Schneider, 2000) .
Heweitai accretionary wedge. This is the Paleozoic-Upper Triassic, southern part of the Mazar subduction-accretionary complex, located south of the Qiertianshan-Hongshanhu fault and north of the Konggashankou-Qojir suture (Fig. 2) . It is deformed and metamorphosed, but less so than the Bazar complex. The Heweitan is a mélange, the matrix of which is slate or phyllite with a greenschist-facies mineral assemblage of sericite + chlorite + quartz . Blocks are composed of graywacke, tuff, arenite, turbidite, tuffaceous sandstone, radiolarite, limestone, and siltstone, intercalated with calc-alkaline volcanic rocks Pan, 1996) . The limestones occur as blocks in the tuffaceous and siliceous sediments; some are pelagic limestones (Gaetani et al., 1990) yielding mainly Permian fossils (Gaetani et al., 1990; Pan, 1996) . Thick sequences of gray sandstone and litharenite are intercalated with calc-alkaline amygdaloidal basalt and diabase (Pan, 1996) . Folds with a slaty cleavage in the whole area south of the Altyn Tagh fault (Mazar-Kangxiwar fault) exhibit a S or SSW vergence (Matte et al., 1996; Mattern et al., 1996; Mattern and Schneider, 2000) .
Qitai forearc basins. These forearc basins extend along strike for some 300 km between the Sailiyak magmatic arc (southern Eurasia margin) to the north and the Karakoram-Qiangtang suture to the south. They are mainly filled by weakly metamorphosed and thrust-intercalated turbidite, slate, and carbonate sediments (Zhang et al., 1997) . The deposits in one major basin are situated structurally above the Bazar complex (which crops out to the north and south), and those of another major basin are structurally above the Heweitan part of the accretionary prism (Fig. 2) . Small basins in between occupy pockets above the prism. These are mainly accretionary forearc basins, while the southern basins may also include trench or trench-slope sediments because of the proximity to the suture. Sedimentologic analysis indicates that the turbidites were deep-sea sediments deposited in a middle-to outerfan system (Zhang et al., 1997) . Major-and trace-element data show that the rocks have an island-arc or active-margin affinity (Zhang et al., 1997) . The structural relationships between the Qitai basins and the adjacent, underlying accretionary prism suggest that the sediments occupied a forearc position in late Paleozoic (at least Carboniferous) to Late Triassic time . Provenance analysis of sediments in the main basin centered at Qitai demonstrates two sources, one from the accretionary prism and arc rocks to the north and the other from the accretionary-prism rocks to the south (Zhang et al., 1997) .
Prominent NE-dipping thrusts separate largescale nappes and thrust belts, and duplex structures are common at various scales (Figs. 13-15 ). Folds and thrusts show decreasing deformation intensity from northeast to southwest; this polarity is similar to that of the southwestward-decreasing deformation of the underlying accretionary prism (Xiao et al., 1998) . Some forearc basins in the world are filled by flat-lying, undeformed sediments deposited unconformably on an accretionary prism (e.g., Barbados; see Dickinson, 1995) . The fact that the Qitai forearc basin has been highly thrusted and imbricated suggests that it was in an advanced stage of being incorporated into its underlying accretionary prism.
The entire subduction-accretion complex was intruded by subduction-related granitoids, indicating an active margin environment (Mattern and Schneider, 2000; Xiao et al., 2002a) . Granitic plutons, distributed along both sides of the E-Wstriking, Mazar-Kangxiwar deep fault, include diorite, tonalite, granodiorite, monzonitic granite, and K-feldspar granite. Petrochemical data show that the plutons belong to a volcanic arc, and 40 Ar-39 Ar and U-Pb data indicate a Late Triassic-Early Jurassic age .
Although Hsü (1988) , Yao and Hsü (1994) , and Hsü et al. (1995) suggested that rocks south of the Mazar-Kangxiwar fault and north of the Qiaoertianshan-Hongshanhu fault belong to the Mazar accretionary wedge (Mattern and Schneider, 2000) , many other researchers interpreted the geology south of the Qiaoertianshan-Hongshanhu fault in terms of different blocks (Matte et al., 1996; Mattern et al., 1996) . Xiao et al. (2002a) re-examined the area and proposed that a huge subduction-accretion complex is located south of the Sailiyak magmatic arc and north of the Konggashankou-Qojir suture, which we briefly discuss in the following section. As already mentioned by previous workers, the huge Mazar subduction-accretion complex can be correlated with the extensive Songpan-Ganze Belt or parts of it (Bayan Har Group) farther east (Molnar et al., 1987; Şengör and Okurogullari, 1991; Matte et al., 1996; Mattern et al., 1996; Pan, 1996; Mattern and Schneider, 2000) .
Konggashankou-Qogir suture
Gondwana cool-water fauna are present to the south of the Konggashankou-Qogir fault; to the north are Cathaysian warm-water fauna . Thus, a suture is inferred along the Konggashankou-Qogir fault separating the Cathaysian blocks to the north and the Gondwana blocks to the south; it can be correlated with the Jinsha suture to the east . Therefore, we interpret the Heweitan rocks to represent a subduction complex near the trench of a north-dipping subduction zone, in which the turbiditic sediments are in basins that overlie the accretionary-prism rocks near or in the trench .
For the geology south of the Altyn Tagh fault, the Qiaoertianshan-Hongshanhu fault has been assigned an important tectonic and paleogeographic significance (Şengör and Okurogullari, 1991; Pan, 1996; Mattern and Schneider, 2000) . Situated along the SSW margin of the Tianshuihai region, the Qoertianshan-Hongshanhu suture is mainly a thrust fault that remains subsurface beneath a cover of Jurassic to Cretaceous or Quaternary sediments (Pan, 1996) . Pan (1996) proposed that this fault is a suture, because the deformational styles are different on its two sides, and it is the approximate boundary separating marine and non-marine Jurassic sediments.
However, based on the observations of tectonic zonation and development of many multi-duplex structures and complicated folds (Xiao et al., 1998; , we conclude that the Tianshuihai region comprises a foreland fold-and-thrust belt with SW vergence, which represents a tectonic transition zone between the complexly deformed northern Mazar-Kangxiwar area and the relatively undeformed to slightly deformed foreland. The horizontal shortening and the vertical thickening of the stratigraphic pile were accommodated by folding and low-angle thrusting. Nevertheless, from our field observations, the fact that structural styles vary from duplex structures in the NNE to imbricate fans in the central part, to Jura-type folds in the SW (Figs.  14 and 15 ), is compatible with the SW tectonic vergence, reflecting a decrease in deformational intensity from NE to SW. Also, to our knowledge, there are no well-documented Phanerozoic geological indicators in the Tianshuihai region that are diagnostic of subduction or sutures (e.g., no ophiolites or arcs). For the marine/non-marine Jurassic boundary, we suggest that the accretion complex was uplifted and part of the toe of the accretionary prism or the accretionary forearc basins developed in a marine environment. Therefore, we interpret this fault to be a blind thrust, situated in the foreland of the Tianshuihai thrust belt. After the Mesozoic orogenesis, Cenozoic strike-slip faulting reworked it (Yao and Hsü, 1994) , and it appears as a block structure in a current geophysical profile (Pan, 1996; Wittlinger et al., 1996) .
Evolutionary Tectonic Model

Late Cambrian to Early Ordovician
After the Late Proterozoic, the southern margin of the Tarim block (North Kunlun terrane) was probably a passive continental margin, but the ocean (Proto-Tethys: Kudi Ocean/Qimanyute Ocean/Kunlun Ocean) to the south (Pan, 1996) did not lie between the Kunlun and Tarim blocks, as previously thought (Pan, 1996) , because there is no evidence for the existence of the Kunlun block at that time. South-dipping subduction of this oceanic lithosphere generated the Buziwan ophiolite in the Late Cambrian to early Ordovician (Fig. 16A ). An intraoceanic arc (Yixieke arc) was constructed upon the Buziwan ultrabasic rocks in the early Ordovician as subduction continued (Fig. 16A ). Geochemical data suggest that a plume component may be involved in the genesis of the lower tholeiitic basalts of the Yixieke Valley volcanic complex (Yuan, 1999) . Geochemical evidence also indicates that the slabderived component gradually replaced the plumederived component to generate the boninite-like volcanic rocks of the Yixieke Valley volcanic complex, which represent the incipient stage of the island arc. Possible backarc basins were formed along this arc edifice (Wang et al., 2001; . A seamount capped by limestone (Akaz seamount) was incorporated into the accretionary prism north of the arc in Cambrian-Early Ordovician time. The intervening ocean between the oceanic arc and the Tarim block was consumed, and the arc was emplaced northward onto the North Kunlun terrane, giving rise to the Akaz suture in the Early to Mid-Ordovician, followed by northward thrusting of the Akaz prism over the Tarim block (Fig. 16B ). This arc-continent collision occurred in the Ordovician rather than in the Silurian or Devonian, as previously thought.
Early Ordovician to Middle Ordovician
North-dipping subduction beneath the southern margin of the accreted Yixieke arc may have started at ca. 490 Ma, in what had become an Andean-type continental margin (Fig. 16B) . It persisted for some 20 m.y. , as documented by U/Pb dating of the "128 km" granodiorite Sobel and Arnaud, 1999; Yuan, 1999) and associated volcanic rocks in the Yixieke arc. The west Datong granodiorite, within the same magmatic belt as the "128 km" granodiorite, has a 478 Ma U-Pb zircon age (Jiang et al., 2002) .
Middle Ordovician to Early Silurian
A high-grade gneiss-schist complex, the Kudi terrane, moved northward and at ca. 452 Ma was accreted to the southern side of the Yixieke arc (Fig.  16C ). It is not clear whether the Kudi terrane is a subduction-related, high-grade metamorphic terrane incorporated into the subduction accretionary wedge south of the Yixieke arc (Xiao et al., 2002b) or a metamorphosed accretionary complex that may have formed by ridge subduction (Şengör and Okurogullari, 1991) . The impingement process of the Kudi terrane lasted about 24 m.y. (452-428 Ma; Zhou, 1998) . This convergence gave rise to southward thrusting of the Yixieke forearc during the Ordovician-Early Silurian, which then led to obduc-tion of the Buziwan ultrabasic rocks southward over the Kudi terrane (F1, Fig. 16C ). This deformation caused high-grade metamorphism and ductile shearing within the Kudi gneiss, creating a major shear zone (Zhou et al., 1999; Xiao et al., 2002b) . The convergent deformation may also have propagated further northward to the older Akaz suture, causing north-vergent thrusting and folding (Matte et al., 1996) .
Early Devonian to Carboniferous
From the Early to Middle Devonian (404-380 Ma), the North Kudi granite intruded the northern border of the Kudi terrane, which underwent minor extension (Fig. 16D) , enabling the intrusion of lamprophyre dikes dated by 40 Ar/ 39 Ar at 405 ± 3Ma (Zhou, 1998) . Ophiolite obduction (F1, Fig. 16C ) may have initiated partial melting in the Kudi schists, a situation similar to anatexis of meta-sediments during late Caledonian ophiolite obduction in west Norway (Skjerlie et al., 2000) . This could explain why trace-element data of the North Kudi granite (Fig. 16D) indicate derivation by partial melting of sedimentary material (Yuan, 1999) .
The youngest turbidites in the Yixieke forearc basin (Fig. 16D) were deposited in Late Devonian-Early Carboniferous time. A lack of magmatic activity from 350 Ma to 280 Ma (Yuan, 1999) was probably related to cessation of subduction; this would be consistent with paleomagnetic data indicating that the Tarim block was moving northward as an isolated plate in the Devonian to Late Carboniferous (Yin and Nie, 1996) with the Kunlun Ocean (Proto-Tethys) to its south and the Tienshan Ocean to its north (Yao and Hsü, 1994; Windley et al., 1990; Heubeck, 2001) . The northward drift of the Tarim block decreased convergence with the western Kunlun Range, which, being submerged, was overlain by a thick pile of Upper Devonian to Lower Carboniferous marine deposits (XBGMR, 1993) .
While the Kudi area was tectonically quiescent, subduction took place in the Oytag area. This gave rise to the Oytag arc and the Gaz forearc (Xiao et al., 2002b) .
Permian to Early Triassic
The northward drift of the Tarim block apparently slowed after the Late Carboniferous, due to its accretion to the Laurasian plate (Li, 1990; Windley et al., 1990; Allen et al., 1993) . Correspondingly, the subduction of Paleo-Tethys was activated and began to generate arc magmatism (Ding et al., 1996; Xiao et al., 2002a) . During Carboniferous to Early Permian time, the Paleotethys Ocean was subducted northward beneath the Kunlun arc, which gave rise to the Sailiyak magmatic arc and the Mazar subduction-accretion complex (Ding et al., 1996; . In the Early Permian to Late Triassic, north-dipping subduction beneath the southern margin of the accreted Kudi terrane produced arcrelated volcanic rocks and granitic intrusions along the southern margin of the Kunlun Range . Lower Permian volcanic rocks at Xiananqiao represent a magmatic arc formed as a result of continuing subduction beneath the Kunlun Andean-type margin (Fig. 3) . The magmatic arc developed on the southward-growing Bazar accretionary prism, and the Qitai forearc basin was formed. The tectonic collage was characterized by the Sailiyak magmatic arc, the Mazar accretionary prism, the Heweitan subduction complex, and the Qitai forearc basin, forming in aggregate a subduction-accretion orogen (Fig. 16E ). Arc-related magmatism continued in the Early Mesozoic, as demonstrated by granites in the Mazar-Kangxiwar area, which have isotopic ages in the range 231-190 Ma (K-Ar, Ar/Ar dates; Zhang and Xie, 1989; Zhang et al., 1996) and at 214 Ma (zircon age; Yuan, 1999) . Geochemical data suggest that these are arc-collisional granites Pan, 1996) . Continuation of calc-alkaline volcanic activity in this setting well into Late Triassic time indicates consumption of the intervening Paleotethys oceanic lithosphere.
Late Triassic-Jurassic
In the Late Triassic-Early Jurassic, the Paleotethys Ocean between the Kunlun and Karakoram-Qiangtang blocks closed, and collision of these terranes caused termination of the Mazar accretionary process by the mid-Jurassic (Figs. 16F and 17) . A remnant basin existed between the western Kunlun accretionary complex and the Karakoram-Qiangtang block during the Jurassic, in which marine carbonate-clastic sediments accumulated (Pan, 1996) . This basin was compressed and uplifted by continuous northward docking of Gondwanan blocks in the Late Jurassic-Early Cretaceous (Zhang et al., 1997; Xiao et al., 1998) .
Discussion
Subduction polarities
The earliest subduction along the Akaz suture zone is characterized by an accretionary complex in which the Akaz seamount was involved. The subduction polarity was most likely to the south, because the lithological strata and other geological bodies are imbricated by north-directed thrusts (Matte et al., 1996; Pan, 1996; Xiao et al., 2002b) . Although Cenozoic strike-slip faulting may have reworked them as transpressional thrusts, when we correlate the geology further east with the Qimanyute geology, we can be certain that the Late Cambrian to Earliest Ordovician oceanic crust was subducted to the south, because all the thrusts in the Qimanyute sections indicate thrusting to the north, and Ordovician granitic rocks stitch the thrusts (Fig.  10) . Therefore, we also propose there was southward subduction in the Akaz area. As mentioned above, there could not have been northward subduction under the Tarim block in the early Paleozoic, because there is no Andean arc tectonically north of the "128 km" pluton. If there were northward offshore subduction in the early-mid Paleozoic, that could account for the Yixieke magmatic arc, and the incoming movement of the Kudi gneiss-schist terrane, but it could only explain the northward collision of the arc against the Tarim block by backarc collapse. In a comparable environment today, the Japan Sea is beginning to close by thrusting over the Japanese arc. In other words, it is unlikely that northward subduction would cause the backarc to close northward over the Tarim block; northward thrusting of the Akaz implies southward subduction. Southward subduction from the early to mid-Paleozoic (i.e., Matte et al., 1996) could account for the growth of the arc, and the northward accretion and thrusting of the arc and Akaz accretionary prism against/over the Tarim block, but it could not account for the northward drift and incoming of the Kudi gneiss-schist terrane. Therefore, there must have been northward subduction from the Ordovician to account for that incoming and for the south-ward obduction of the Buziwan ultrabasic rocks over that gneissic terrane.
The late Paleozoic to early Mesozoic subduction system along the southern margin of the accreted South Kunlun terrane (now south of the Mazar-Kangxiwar fault) has an unambiguous, northdipping subduction polarity. This is the result of the N-S sectional distribution of the Sailiyak magmatic arc and the Mazar subduction-accretion complex-Qitai forearc basins , as well as other observations, such as southward thrust-andfold vergence (Matte et al., 1996; Pan, 1996; Mattern and Schneider, 2000) .
Multiple accretionary orogeny
The ages of the ophiolites, mélanges, and associated subduction-accretion complexes young roughly Fig. 16 . Continued southward from the early (e.g., Pan, 1996) to late Paleozoic in the South Kunlun terrane, and to the Triassic in the Mazar-Qitai forearc area (e.g., Jiang et al., 1992 , Pan, 1996 . Furthermore, the ages of all the plutons also roughly young southwards from 475-700 Ma (Xu et al., 1994) and 517 Ma (XBGMR, 1993) north of Kudi (Pan, 1996) , to 428 Ma at Kudi (Zhou, 1998) , to late Paleozoic-Triassic in the Mazar-Kangxiwar area , and to Triassic and Jurassic near Dahongliutan and Qitai (Yin and Bian, 1995) .
This tectonic scenario suggests that the earlier subduction-accretion system grew southward (seaward migration), during which subduction polarity changed from southward to northward; i.e., the earlier S-dipping subduction beneath the Yixieke arc was replaced by N-dipping subduction after its attachment to the Tarim block. After a short mag-matic quiescence, subduction-related magmatism resumed along the southern margin of the already stitched accretionary complex in Carboniferous-Early Jurassic time, upon which a later magmatic arc system was constructed. Finally, by the Mid-Jurassic, this complicated subduction-accretion collage collided with the northward-traveling Karakoram-North Qiangtang block, terminating the Paleo-Tethys Ocean in the northern Tibetan Plateau (Heubeck, 2001) . Şengör (1992) suggested that the Western Kunlun is a Turkic-type orogen (actually a Japanesetype), which is characterized by a trench that retreats toward the ocean, and arc magmatism that moves toward the accretionary wedge. The accretionary wedges with their arc-plutonic and volcanic rocks were later thrust upon the passive continental margin of the continent block on the other side of the arc after ocean closure. In the Western Kunlun, the superimposition of a later arc on an earlier one is well predicted by the model of Şengör and Okurogullari (1991) . Hsü's model (Hsü, 1988; Yao and Hsü, 1994; Hsü et al., 1995) also stressed the important role played by forearc accretionary wedges. But the Kudi ophiolitic rocks (Buziwan ultrabasics, and Yixieke volcanic complex) are not the collapsed remnants of a Permian-Triassic backarc basin, as also described in the model of Yin and Harrison (2000) . The so-called Turkic-type accretionary orogenesis could have been complicated by collapse of subduction systems of different polarity, which we refer to as multiple accretionary orogenic processes. The major features of a multiple accretionary orogeny are: (1) during earliest accretion, paleogeography may start with Japanese-type oceanward migration, but this may pass into a more complex archipelago arc-accretion style of tectonics similar to that of present-day southeast Asia; (2) subduction-related orogeny plays a fundamental role in Japan-type, Andean-type, and Mariana-type margin processes, in which forearc accretion is the principal mechanism (Wakita, 1988; Şengör and Natal'in, 1996; Tagami and Hasebe, 1999; Taira, 2001) .
Furthermore, Şengör (1992) drew a line along the Qiaoertianshan-Hongshanhu fault to indicate the southernmost boundary of accretionary orogenesis in central Asia. However, our current knowledge of the geology of the Western Kunlun Range suggests that the accretionary orogenesis crossed the Qiaoertianshan-Hongshanhu line . Because accretionary complexes have been recently described in northern Tibet (e.g., Kapp et al., 2000) and the Himalayas (Aitchison et al., 2001) , we believe that accretionary orogenesis played a critical role in all orogenic processes in Central Asia (Jahn et al., 2000) .
